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Introduction

More than 17 million people in the U.S. have asthma and
this figure is estimated to increase over the next 20 years.
It is thought that this increase is due to lifestyle changes
such as reduced exercise and changes in diet as well as
undefined changes in the environment. The objective of
this research program is to understand which host factors
and environmental exposures contribute to increased
prevalence of allergic sensitization which is a precursor
for the development of asthma.
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Methods and Approach

Allergic Sensitization Paradigm in Brown

Norway Rats
BN rats can become sensitized to house dust mite and produce IgE
antibody and Th2 cytokines.

After allergen challenge, rats exhibit immediate and late phase
responses, eosinophil infiltration and airway hyperresponsiveness
to methacholine.

Immediate Airway Responses and Pulmonary
Eosinophilia are Increased in BN Rats Injected with
Sera or Cells From Sensitized Animals
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Conclusions

readily to house dust mite and have stronger responses

Rats exposed to combustion pollutants sensitize more

after a challenge exposure

Airway reactivity Pulmonary eosinophils

The Brown Norway rat model of respiratory
hypersensitivity to house dust mite displays many of the
same clinical features as allergic asthma.

Systemic injection with the vaccine component B
pertussis enhances mucosal allergic sensitization to HDM
in weanling rats illustrating the possibility that
iIimmunizations may promote atopic disease.

Food restriction enhances host defenses and increases
anti-oxidant status but also renders animals non-
responsive to allergen sensitization and challenge.

i 3 8 =
% gg Challenge g_l 300000 gLYm gig, :ggg/ss/xl i 2
i i iologi g 20 58 | P y Sl i .
Adoptive transfel_' experiments show t_hat the r_)athophysmloglcal g 15 5% — & 30] 2 Ghor a Exposure to combustion air poIIutants such as ROFA or
Trends in Prevalence of Asthma aspects of the disease state are mediated by immune components I s g B 50 2 3 ] . ] ] e )
including serum IgE and T lymphocytes Z o 2 00000 ¥ 15, S its associated metals increases allergic sensitization and
S e By Age, U.S., 1985 - 1994 PO 2's &1 can also increase the severity of lung disease at
e CPay Ju - 0 L e 2 ! verty ung di
Age-(years) s N E o 5 10 15 20 25 30 | 4 CONT SAL 094 026 055 1.1 “ SAL/SAL ROF/SAL SAL/ROF ROF/ROF AG/ROF ch a"enge
<18 5 =2 TIME (minutes) Antigen Adjuvant & CUMULATIVE ACETYL CHOLINE (mg/ml) TREATMENT GROUP )
18-44 “* _ = 4 TREATMENT
ggf“ A o NG Lambert et al, Am J Resp Crit Care Med. 157, 1998 Gilmour et al, Env Hith Perspec, 109: p619, 2001 Treatment with the pro-inflammatory cytokine can mimick
Total (All Ages) the adjuvant properties of air pollutants while
neutralization of this mediator can negate the increased
'[‘otnlnum.bf'rofperaonmitha\lhnmmomputﬂlan(l|)rojocto(l,l')80-2l]20 SenSitization caused by exposure to ROFA.
Exogenous factors in the pathogenesis of asthma Pertussis immunized rats have higher IgE TNF-a produces as much adjuvant effect as
i and higher pulmonary eosinophils residual oil fly ash
L 1990 s 2010 2020 Dunslltolltlé?;,ocl:lce)ﬁlg"opaégfs, 0.35 DPeHUSSiS - 300 ‘EIP - Im pact
Pew Environmental Health Commission, Johns Allergenic Chemicals 0.30 | . * . CIIUSSIS 0.7 &9 R R
Hopkins School of Public Health, May, 2000 — " |igsaline g 250 |7 saline 2 T 8
Year p y / \ g0 o 2 HDM glz- e ;3' SeRleRlls
- HDM+Pertussis &= P +Pertussis — 0.5 = @4 . .
Induction ASTHMA wo x| @ g MEOMTRE 3 o I, The development of animal models of respiratory
s > . % = 150 | " o 0.4 a5
. Immunologic % 2 w 0.3- = 47 1fivzi H i
(a?'r‘:,‘,?iﬁff?!l) i Moderste [ 2 . g o 509 25 hyp_ersensmwty enable us to det_ermlne wr_nch hos_t and
Why the increase? d — > ) i %0 * - i h environmental factors play a role in enhancing the risk of
\ / oo0 L[] 5 0 — - oA T A N ROFA developing asthma or in exacerbating pre-existing
. . Pertussis Systemic Local - . .
Pesticides? oruesia | Symeme | Loeal setzinz R g TREATMENT TREATMENT disease. The understanding of these responses in whole
‘ o e Polliion, ‘ Lambert et al, Exp Lung Res 27:p617, 2001 animals a_nd in human and rodent cells vylll aII.ow
Tobacco Smoke Dong et al, Tox Sci. 72: p113, 2003 extrapolation of health effects to humans, and will provide
a data base for the risk assessment of individual and
7eg mixed air pollutant atmospheres.
Air Pollution? -
Aims : :
infection rates? Diet? i i ) FUtu re Dlre(:tlons
Reduced exercise and time indoors? Determine whether pre-exposure to the vaccine Food restricted rats have less clinical Treatment with anti TNF-a reduce§ adjuvant effect of
Ty — S0 - component (B. pertussis) affects mucosal sensitization indicators of asthma ROFA to control (allergic) levels Examine the ability of diesel emissions from a variety of
to house dust mite. Diet reqime _ _ different engines and operating conditions to enhance
o _ o0 9 Lung eosinophils 14 — 3500 allergic sensitization or exacerbate challenge responses.
Assess the effect of food restriction on allergic ol *+ape T 12 Eosinophils 3000, IL-13
sensitization in Brown Norway rats. ~ O 0 107 = 2500 ) . . : . :
y @]ZS ) 1chauenge g I e 2 2000 Identify signal transduction mechanisms associated with
= sensitize ﬁ ] ”% 6- E 15004 . 0.
Investigate the effect of oil fly ash exposure on either the g 190 2 10] g o 3 10001 increased allergic immune responses
sensitization or challenge phase in an animal model of 5 2 5 @ N 5°§'j i
asthma @ " ‘ - ’ % 0 HDM+lgG I ROFA+gG ' HDMe+anti-TNF ROFA+anti-TNF HDM+gG  ROFA+igG HDM-+anti-TNF ROFA+anti-TNF Correlate Slg nallng and medlator prOductlon between
o 10 20 3 40 3 s7. s c2 c7 TREATHERT ‘el animal and human epithelial cells, macrophages
. . . . DAYS OF FEED RESTRICTION TIME AFTER SENSITIZATION o .
Investigate the mechanisms by which air pollutants may SN of " lymphocytes and dendritic cells following exposure to
act as adjuvants to enhance allergic lung disease. PRI L, (S SEE a0 S0P, diesel
Dong et al, Env Hith Perspec, 108: p1125, 2000

SOLVING AGENCY PROBLEMS




